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(57) Abstract 

A medication ddivcry device, such as a pcn-typc injector (10), jet injector, medication pump, inhaler, spray or the like has a 
microprocessor (32) coupled to the device that records the date, the time, and the amoum of each medication administration. The 
microprocessor (32) may also be coupled to a display (34) to indicate die amount f medication to be administerwJ. The medication 
delivery device can also be coupled with a blood characteristic monitor (202) to analyze characteristics of the blcod. This provides a single, 
all-in-one device that performs a variety of ftmcti ns, and requires only a minimum of space. The medicadon delivery device may also use 
a disposable needle thai substantially eliminates or reduces bleeding from an opening in the skin at the injection site. 
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TITLE 

MEDICATION DELIVERY DEVICE WITH A MICROPROCESSOR AND 
CHARACTERISTIC MONITOR 

5 FIELD OF THE INVENTION 

This invention relates to pen-type injectors for injecting medications or other 
injectable substances and, in particular embodiments, a pen-type injector for injecting 
insulin. In preferred embodimrats, the pen-type injector utilizes a microprocessor to 
record injection information and a monitor to measure blood characteristics. Further 
10 embodiments of the invention also relate to othCT types of medication delivery devices 
that can utilize a microprocessor and a characteristic monitor. 

BACKGROUND OF THE INVENTION 
Home treatment methods for the control and management of various dii^sei? are 

IS becoming morb popular. For instance, high success rates for treatment of ^i?^h<^ 
have been achieved when a diabetic patient controls the disease by self-testing blood 
glucose levels and administering a correct dose of insulin. The doctor wodcs with the 
patient to determine the best regimen of diet, exercise, and ins;ulin dose to maintain a 
target blood glucose level. 

20 Between doctor's office visits, the patient is responsible for carrying out ttie 

prescribed regimen, which includes frequent blood testing and insulin administration 
using a syringe, needleless injector, pen-type injector or insulin pump. The patient 
and doctor select a blood glucose monitor based on desired monitor features, 
suitability for the patient, perceived accuracy, and ease of use. 

25 Home diabetes therapy requires personal discipline of the user, is time consuming^ 
requires an appropriate location, and ■ proper instrumrats and accessories. 
Therefore, it is highly desirable that the home therapy regimen cause minimal 
inconvenience and changes in the patient's lifestyle. Many past therapy regimens and 
devices have failed to provide the convenience and minimum changes to the patient's 

30 lifestyle, and Uius the compliance with the medical regimens have been less than 
satisfactory. 
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Traditionally, for out-patieni and in-home patient care, medication has been injected 
by a syringe, wherein the user has to insert the needle of the syringe into a separate 
medication vial to withdraw medication. Once the medication is withdrawn from the 
vial, the user remowes any air bubbles and extra medication, and then injects the 
5 medication. 

Typical syringes suffer from many drawbacks. For instance, tiicy may not be 
prdoaded with nicdication; thus, requiring the us^ to cairy a separate medication 
vial. Moreover, people with dexterity disorders often have difficulty lining up the 
needle portion of the syringe with the rubber septum on the medication vial. This can 

10 lead to unintentional needle pricks or excessive time being required to complete an 
injection, both of which tend to inhibit compliance with a medical regimen. Also, it 
is often difficult for children or people with failing eyesight to line up the medication 
with the proper dosage line on the outer casing of the syringe. Furthermore, the usv 
of the syringe is typically responsible for manually recording tiie date^ the time and 

15 the dosage in k sqiarate log book so that the doctor can monitor the user's compliance 
with the prescrited medical regimen. 

Another drai;^ack to the traditional syringe is that a syringe is difficult to use in 
. public places. J^oi^instance, ^u^Iy sch^ 

This prohibition against syringes can cause excessive delays between injection^^ and 
20 thus could complicate a user's medicd Moreover, there is also a social 

stigma attached to using a syringe, since it raises connotations of drug abuse. These 
drawbacks have been one of the principal reasons why users have abandoned medical 
regimens requiring the use of syringes in social settings. 
As an alternative, pen-type injectors have been developed. The pen-Q^ injectors 
25 often use prepackaged insulin. However, these devices have been inherwitiy 
inaccurate and undependable due to ttieir difficult to read scales and inadequately 
designed mechanical injection systems. For example, typical pen-injectors require 
multiple and repeated activations of ttie injector mechanisni to administer a desired 
dosage. Thus, during administration of an injection, the user must keep track of the 
30 number of activations C-e., depressions) to determine when the required dosage has 
been delivered. 
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Another disadvantage to pen-type injeetors is that ^ical disposable needles used on 
pen-type injectors cause bleeding during the administration of an injection. This 
results from the disposable needle spreading the opening in the skin at the mjecfion 
site, thereby allowng the skin to bleed. This bleeding from traditional disposable 

5 needles can discourage users fix)m following the medical regin^, and the bleeding 
also increases the likelihood of spreading infectious diseases. 

Often a user who takes certain medications, such as iiisulin, m^^^a 
regimen must also monitor the level of glucose present in the blood at periwiic 
intervals. The test results are iised to deterrnine when another^ 

10 administered or to determine how the user is responding to prior injections. 

Typically, the blood monitor is a sq)arate device that the user must carry along with 
the insulin injector or syringe. To use the blood monitor the user must lance a 
portion of the body (Le. , typically a finger) and take a sample that is analyzed by the 
monitor. The iiser then manually records the results, the time and the date in a 

15 separate log bdc)k. 

SUMMARY OF THE DISCLOSURE 
According to embodimmts of the present invration, a medication ddivery device, 

such as a pen-type injector, medication pump; inhaler, spray or the like, has a 
20 processor coupled to the medication delivery de\dce that records die date, the time, 

and the amount of each medication delivery. The processor may also be coupled to a 

display to indicate the amount of medication to be delivered. 
In particular embodiments, a medication delivery device includes a ddivoy 

mechanism that has an actuator for setting the cosagc and administering a dosage of a 
25 medication contained within the medication delivery device. Hie medication delivery 

device also has a processor coupled to the actuator of the delivery mechanism to 

determine a value equal to the dosage set by tiie actuator of the delivery mechanism, 

and a memory de>dce coupled to the processor to store the value determined by the 

processor. In furtiier embodiments, the medication delivery device also has a 
30 receptacle capable of holding the medication and the delivery mechanism further 

includes a drive mechanism coupled between the actuator and tiie receptacle to deliver 
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the set dosage of the medication. In other embodiments, the medication delivery 
device also includes a display device to display the value equal to the dosage 
determined by the processor and a clock circuit for determining the time. In 
preferred embodiments, the medication delivery device includes a data port for 
5 transferring information to and from the processor and memory device to an external 
device. 

In particular embodiments of the present invention, a medical device includes a 
medication delivery device that is also coupled with a characteristic monitor to analyze 
characteristics of a sample. This provides a single, all-in-one device that performs a 

10 variety of functions, and requires only minimal space. 

In particular embodiments, a medical device includes a medication delivery device 
for delivering a dosage of a medication, a blood characteristic monitor for analyzing a 
blood sample, and a processor coupled to the medication delivery device and the 
blood characteristic monitor. The processor determines a value equal to the dosage of 

15 the medication to be delivered by the medication delivery device. The processor also 
determines blood characteristics from a blood sample analyzed by the blood 
characteristic monitor. 

In further embodiments, the medical device also includes a memory device coupled 
to the processor to store the value equal to the dosage and the blood characteristics 

20 determined by the processor. In preferred embodiments, the medical device includes 
a data port for transferring information to and from the processor and memory device 
to an external device and a clock circuit for tracking the time. 

According to another embodiment of the invention, a pen-type injector utilizes a 
disposable needle that substantially eliminates or reduces bleeding from an opening in 

25 the skin at the injection site. Also in other embodiments, the pen-type injertor uses a 
direct drive mechanism for injecting the medication with a single depression of an 
actuator knob. Moreover, the actuator knob is rotatable to adjust the amount of 
medication that is injected. 

In particular embodiments, a disposable needle for a pen-type injector has a base 
30 adapted to be coupled to a pen-type injector, an injection needle having an injection 
end and a connecting end, and a hollow cylindrical cover having an open end and an 
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opposite connecting end« Both the connecting end of the injection needle and the 
opposite connecting end of the hoUow cyUndrical cover aie eoupled to the basis such 
that the injection needle is disposed in the center: of tfie open end of the hollow 
cylindncal coyer^ the cp e^id^^tfae^iiy e^ct^ inside the; hollow 

S cylindrical cover below the open end of the hollow cylindrical cover. Moreover^ die 
injection end of the injection needle extends beyond the open end of the hollow 
cylindrical cover. ^5 
According to a fiirtheiF embodiment of the present invration; a watch monitor 
includeis;^a bipod characteristic monitor and a dock that performs as a wrist watch. 

10 The watch monitor utilizes a high quality blood analysis device that can record 

detailed information on blood analysis resultss and injections: Moreover, the device 
can be worn easy and unobtrusively on a wrist so that typical time and alarm 
functions arercombined with the blood characterisdc monitor to coordinate the blood 
testing regimen and reduce the number of items a user must carry. Thus, a user has 

15 improved vdetaUed^^^^ 

analysis capabilities, and time keeping functions in a single, all-in-one devices 
In particular^nd^^ of the j>iesent inyoiitiony a portable blood monitor 
includes a housing of suitable size and configwation to be worn on a wrist, a dock 
- contained in the^hdusing for m a blood characterisdc monitor 

20 contained in the housing for analyring a blood sample. The portable bliDod monitor 
also indudes a i»ocessor cou^ the blood^characteristic tncHiitbr and the dbdc. 
The processor detc^ines blood characteristics based on the analyzed^blood^^s^ 
from the blood characteristic monitor^ an^^ the measure of the time 

£rom the dock to identify when the blood characteristics were determined. In fiirtiier 

25 embodiments, the portable blood inonitor also iiicludes a memory storage device 

coupled to the processor for storing the measure of time from the clock and the blood 
characteristics determined by the processor, and a display device to display the 
measure of the time from the dock and the blood levd characteristics determined by 
the processor. In preferred embodiments, the portable blood monitor indudes a data 

30 port for transferring information to and from the processor and memory device to an 
external device and the data port may utilize infrared communication technology to 
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Other features and advanteges^^^^ 
following detailed description; taken in conjunction with the^xompanying 
which illustrate, hy way <^ example; v^ous^fieaturies 

5' '^invention^^' " '<^--j- ^---h^^-i --x -.^^.^fe 

pyigF PES CRIFnON OF THE P]RAWyN03 . ; ^^^^ 

A detailed description:of^enibodiments of the invCT^ 

to the accompanyingidrawings^ vvheiein like numerals designate con^^ in 

10. • the severalifiguies..«-v^ ^v-v:;--.^ ^.r, it^^i^y.. :-:r 

Rg; i :is a perspective view of a pen^type injector in accordance ^th an^ k 
embodiment of theipresentinvention. rm-^^ ; 

Hg. 2 is a front^spective vie^^of the embodiment of the pen-type injector shown 

15 ^ = side yiew^of the pdi^type^injector 

■ shown-invFigi^;;2lit^Mu ■ ^..^^.^;:r^tK---::^-^ 

Rgv^ 44s a simplifiedsflow block-diagram fc^^ the pc^type injedor^su^ 

Fig:;5dLs a crossrsectibnal View of the penrtype injector embodiment as^ shown along 
20 '^^tiiedinei5-^^inviE5gw^2^ .^m-')^:^ ^.--v ---f-^^^n .--s^--'- m 

^Rgv 6;^ is anbther crossrs^ 5^ with 

toe^actiutor in>A^ ^ y t : ^ r>^c^ ^ 

Hg.17(a):^0) show explod^^ 
: with lEUi embodiment of the preswit invention.: Eig. 7(a) is an e)q>loded viewof the 
25 drive mechanism. Fig; 7(b) and 7(b) are an alternative embodiment for a portions of 
the? drive mechanism. Fig; 7(d) is a further exploded view of an actuator knob drive 
shaft shown in Fig. 7(a) . Figs. 7(e)-7(0 show various views of a keyway bore in the 
actuator knob drive shaft shown in Fig. 7(a). Figs. 7(g)-7(i) show various views of 
the threaded drive shaft shown in Fig. 7(a), 
30 Figs. 8-12 show various views of the drive mechanism in accordance with an 
embodiment of the present invention. 
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Figv :13 is a cross-sectional view of the pemtype injeaor as shown along the Mne 13- 
: ■ 13 in-Fig- 6.. ■ - .-^^^ 

Fig. 14 is a perspective view of a pen-tyjpe injector that includes s^blood 
characteristic monitor in accordance^mth an iembodinient cof the ^nesent invention. 
5 Fig. 15 iSf a simpUfied flow bl^^ 

characteristic monitor as shown in Fig. 14. 
Figs. 16A-1^ are a dreuit schematics for the pen-^pe inje^^ 
characteristic monitor shown in Figs. 14 and 15. 
Fig^ vl7fShows a top view of another ipa^ with a btobd^diar^^ 

10 momtpi^in accordance with an eni^^ 

Fig^ 18|is?a crossrsectional view of ^he^pethtype injector with a blood characteristic 
monitor as ^pwn along the l^ 
1%, 19 is aip^^pective view of ^a^ 
embodiment of the present invention; 
15 Fig. 20 h m^^^^^ disposable needle as shown in Fig. 19. 

Fig. 21 is a cross-sectional view of the disposable needle^^^^^ along the line 21- 
21.in^..20.-.. : 

Eig^ i^is a front plan^wew of a blood characterise^ with an 

embodiinente of the ^resenfeinvention;^ to 
20 Fig. 23 is a simplified flow block diagnimih^acic^tirdance dle^mbcxiiment 
shown in Fig. 22. ^ • / ■ 

Figs. 24(a)-24(d) are diagrams of typical rqwrts bbtairifed from the Embodiment 
shown in Figs. 22 and 23 or other enrt)ddinMatsP 

Figs. 25(a)-25(e) are views of a pen-Qpe injector with a blood characteristic monitor 
25 in accordance with an embodiment of the present invention. 

Figs. 26(a)-26(c) are views of a pen-type injector in accordance with an embodiment 
of the present invention. 

DETAILED DESCRIPTIQN OF THE PREFERRED EMBODIMENTS 
30 As shown in the drawings for purposes of illustration, the invention is embodied in a 
medication deliv^ device utilizing a microprocessor. In particular embodiments of 
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the present invention, the medication delivery device further includes a characteristic 
monitor to measure characteristics of a sample from a patient. In further 
embodiments, the medication delivery device uses a direct drive injection mechanism, 
and may include a disposable needle which substantially eliminates or reduces 
bleeding caused from administration of an injection. In other embodiments, a blood 
characteristic monitor is contained within a wrist watch sized device that combines 
blood characteristic monitoring, time keeping and information recording in a single, 
all-in-one device that is worn on a user*s wrist. 

In preferred embodiments of the present invention, the medication ddivery device is 
used to deliver insulin, and the ch2xacteristic monitor is used to determine the amount 
of glucose present in a blood sample. However, it will be recognized that further 
embodiments of the invention may be used with other types of medication or other 
injectable or deliverable substances, such as vitamins, growth hormones or the like. 
Moreover, embodiments of the present invention may be used with various types of 
medication delivery devices such as pen-type injectors, jet injectors, medication 
pumps, inhalers, sprays and the like. Furthermore, in other embodiments, the blood 
characteristic monitor may be used to monitor other characteristics, such as hormone 
levels, cholesterol levels or the like. In alternative embodiments, a different type of 
characteristic monitor may be used, such as for determining the characteristics of a 
urine sample, a saliva sample or the like. 

Embodiments of the present invention combine medication ddivery devices, such 
pen-type injectors or the like, with a microprocessor to accurately set and determine 
the dosage of a medication that is administered to the user. Moreover, the 
microprocessor serves to record important information concerning the medication 
delivery, such as the date, the time and the amount of medication administered. This 
information is displayed on an LCD display, or the like, for easy review by the user 
or doctor. This allows the user to cany one self-contained medication deliv^ device 
that does not require carrying a separate medication vial and syringes, since, for 
example, the vial is contained within the pen-type injector or the like. Moreover, the 
user does not have to cany a separate log book to record relevant and required 
information concerning the injection, bipod characteristics, meals, exercise, 
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unsche4uted iCYM^ the like,, sinee tWs infornmtion is automatically ^ecordied by the 
microprocessor for later recall* i ^ ^ 

portable and^mpau^t^'i^^ 
for a pep)n MtH^diabet^^ i^idin mull^^ 

5 esj^^daj^ musttete^^e^^ school 

(wh(?re jsjgr^^ undepjthe sup^ ^o may not 

be a Repstpiefl^^^^ of ^he^devioe automatieaUy ?rtt»rd^lhe insu^ 

dosage Ijrpe, a^ ai^d^tiiM m m^ 

to the supervising 1^ and parent^ since ithey now have 

10 s^rate^(unalte^ dadly jtreatmCTfe 

addition tp <x?nyenience,.,a^^^m a 
substantial^!?^ Particular m 

embodimeryts^so inc lude^^i^rggr^ptn^ n^essages and a 

clock^to asdrt t^^^^^^ m^ maintai^i^ - l u ^ ; ■ 

15 A prefiOT?^,^rr4)p^ pM:^typ%i'y e?tor^^ direct^drive injection: ^ ^ msz^i 

mechanism Jofva^ral^ 

knob^3X>vid^ the user 

to acpiara|ely^^ of,medkati^^ 
pen-tyi^ injc?ctoi>,.^^ 
20 knob can be d(g>resse4- . Acxsuia^ Qjpl ficsy© 

slsM^d d^^ the do5^e knqb pn^^ far^ p it.wffl < j rv n 

Jta^inreferre^ embodiments, tte with a:^. 

blood x^iiaiacteristic momtor that determines the ievdf of medication, glucose? or thee 

25 like in a J)lopd sample. 

the medication delivery device (although a sq)2^^ be used) to 

pnx^ess tte blood sample^ results x^eyant infonns^ about the results. 

Th^s, ^ sing^ aU-in-i)ne medication delivery v^loodjchaiacteristic 

monitpiing, and re^rd keeping. Tlierefore, a user is only required to cany a single 

30 device, and is not required to cany a large number and variety of items to comply 
with their medical regimen. For example, a separate medication vial, a separate 



- 10 - 



medica^n^injector/ a separate blcx>d^h2iiactefetic^ 

are not needed. r^Bo^:/} -m^: i^ri /^m^^^^c.^ 

ilnxother enibodinientsi^ ipeh^^e^^^ 
or substaritidly eUMnatiM 
5 injectibn. fThe di^sable^cMe includes 

prevents^ lisiar^fronr^^ui^ deqrty^ii^ll^^ 
hoUow^c^dncai^ccrra^ 
an^iiyectibnvls^Testrict^ 
In another jMefarr^ 
10 combines ?a^bl6bd^^^ 

monitorisJiMupted^to^a^i^ 

data for later^recalL The wnst v^tcK^^ 

alaniw^inotify^ to mbnitcModa^c^^ v^cii^^^ ^ ^ 

administer injecdons. In particular embi^iifn Wood^OTiSr 
15 ptarality oMcej^at alldM^the tis^ 
injectionsiandcspcSca^ 
indodeS a: dalafiiqpmJand^t^^ 
porfeble^blood|monito*^^ 
like;^d tb^ro^ 

20 exterraill^ oFlidk^tiS? ^ ' ^ ^ 

an embodiment of the^irese&lltavdritiOT^ Th^ jpri-^^^j^iiy 10 urctudii^a ro&ti^ 
actuators dosage 4mob l2y an^^ 

161iaving amew wndow48. 13ie auc^^ orw raditf^tti^'^" 

25 injection^housing^^l4|^ajid also qperativeh^ ^ > ^ 

(see Fig; 3) that is^ntdned within the injectib^ Tlie m^ca^ ^ 

cartridge housing#6 is ized^o hold medic^tibn xsarb^^ (sei^Kgi^ 3) and is 
coupled to the^other rad of the inj^ 

20is opcratively coupled to the medication cartridjge 22i In prefer^ • mbodiihents, 
30 the medication cartridge housing 16 is coupled to the injection mechanism hbiisihg 14 
by threads, and the medication cartridge 22 is connected to the medication cartri^ 



- 11 - 



housing 16 by threads, a friction fit or the like. In particularseml)fxi^ 
conteiniag;ipqr€^ OT 

mediratiOT^c^^ l^ydHn^^^^tnd IsIem^lN^^ 

5 insiJta ca^^ ^ k 

v;Piet^ oj&tiic^mediea^ housing^^6|aliowsethe uscTt to view 

the^iUOTOjKpojTitente > 
determine when a medicadpn^^caitn^ 22tneeds.to^^ 

medication czurt^ 22^tQi:H^fe^ medication that 

10 is,cun«!jflx^^^ :>:^}^:^f%:c 

Gojy^^edito^^^ ofettystin^eat^ ;Cartridge^h6usingJl6ds>a^heedle^ase 24 

for liddijngt^^ aidisposable needle Themeedle r 

cqx§tM i^dtttie^diqpiosable ni^^ 

thjTMuls^^^jW^ Pie^jMptecti^ coyer^6|prevents needle^yridcs 

15 mta^^M^^^ 

chMges^six^^ penT^pe^iy^torsttfibe^used^mi^^ 
timesv i^:]»;e^fi^^^ 

needle sheath^lliQ^^ pricks^ ^ 

pard(^^ j^figauge disiposable needle 28; 

20 how5^i^ Qti^:^gauges^i^ ,y:ymmS^m^ h^jiV::^i:t n-^ :BZ :&mt 

Msp iattached to^eirinjation mechanism housing vl4 is aemierc5)rocessor 32, a<^ ^ ^^ 
dispkiy;:3^andAaiqlip£36^^ lllie niicrpprocessoi^ aecuratel^ determines the^ dosage of 
>the medication ttfibet^^iryected^based^^^ 
user. The niicroprocessG^ 32 provides? t^^ 

25 infonn Ihe^us^ anxpuntpf^medication that wiU^berinjecte^ 

embodim«it3^ the Jispla^ maj^include a set of user actuatable buttons to setf 
various parmetas in th^ ndcroprocessory such as the ti^ the date or the like, 
allows the user to utilize the pen^^pe injector 10 like a clock aiid to set reminder : 
alarms. The clip 36 attached to the injection mechanism housing 14 provides the 

30 capability for the pen-type injector 10 to be carried around like a traditional ball point 
pen. For example, the pen-type injector 10 can be carried unobtrusively in a shirt 
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38.3 Hie^startlbuttdi* BS^^fes^the ^iactuatir^la^ 
Figs, mto: the^rHM^ 
5 actuator knob^l2^in the^aepresi5ed<pba 

medication uhtil^an^injectiQnMs td be administdneai fc^^^ 
the nucrbprt)cessor^32^only^^ 

the overaQ^wericorisuniption^charaetera ^ ^^r-n^?^: • 

In^i)refeiTed cmbod 
10 medication cartridge housingil6^^the$iii^ 

* anditHe?stait^butt6h^38iare^nn(^ ^^^iowevcr^ ih^a^^ 

embodimientsi^ som^ 
s^otKerismtable^mat©^ 

frdni^{dasticphc^^ ^iiSodiiniratsPIn^^ 
15 c #cmbGdimmts^^^displiaiy^ CTil)NCKj^^ 
displa^ma^rlu^^ 

p^^Eig^^fillustrales dttnim 
in Figs, ^1^3 i;; The^actuatro^bsage < & v 

inecha^ 20iandf set the dosage o^the?medi(^^ 
20 needle 28. In preferred embodiments, the actuat6ir^6i> iiFtwp?^- 
direct^inis to^oth 4ncr 

tcoupled^to iia counteri40 that^keeps tia(^b&the|Lncremeniil ro&ticms ^of^the^ actuate 
^knobll2land!?iiy ection>medi2mism^ 2^ coiinttt 40 is^an 

etectronic counter^ and in prefOTedycmbddiiiients^^^ bi- 
25 directional and ^can increnient and d ^6 coimta ^O is ^ 

coupled to the microprocessor 32 to provide^thc curien c6uM^iM^the^counfi5r40 to 

microprocessor 32i^ The current count froni^ the (bduntiET^ 

equal to the dosage of the medication that will be adnMhistered by an injedionr The 
actuator knob 12 is also coupled directly to the microprocessdr 32 to activate Ae 
30 microprcicessor 32, Thus, when the start button 38 releases the actuator kn b 12, the 
microprocessor 32 is prepared to store relevant information concerning the injection. 
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For instan)pejathe?micro^^ 

medicatipn'injected^t>y>ctl^ r\mxivv:^ M^Bs>3bmt< ! M. ■■miSiisw^^^-ny 

The iiucroppcessoisj32iis?coupledi-^^ R©NM^ aiidliiC^SISPi^^sBf^^g^^ ^ 
embodimqits^ thei?RQN^2«sis£an|EMt©M lndstIfe«RW4W Wa^^ Hoteer, 
other cpniparableimemotyss zi'&^^m^S&^^l^^l^ 
RAM.jissvriable I^M^ioir theflike ma^aie^^^ 

used byith^ni^rpi*qK^ thekmium^^f 
in^iicardqr^:^)^^ thigcountsfroiiisaie^couhter,*^ 
tigreyanditow^rcpG^ jtoatheaiSKwjirhesR/^44€s^ 
miorqpiscaapj;^^ storesinfonrat^ ixsa 
pr;th^;doctors^#sibr5Cxaiiq^ ior dotoF^ai^fiM^Mei^ffi^star^ 
a later timeitOi^etenriirie compliance wflisthe medicd- reglkear #is Is^^S^piis^ 
bjidownlcwaingfthe^i^^ tfie«dtsplj^341hd tKM^trSiKii6iii|liriof 

output JI/^^HSr^js^^^ can; dowidoad^ starediiiataW 
coinpyte^feOtid»^*iOithro^ 
in Rg. 24(<0.iaHie;dat&I/O3ik)rf^ 
SO thatiupdatedsprograjpvinstnii 

doctor. Iniprefeffed 0mb^ t&IfliBifcgy'6r 
bar codeieaders. B^ymftPlAnizhiaia^^ 

othCT^dataL^tTMsfer^^^ ^Oki^wv^or^fM^^it^ 
Ahp iCoiQ>led;^ fthe imaroprocesscir J2 is^M mode arid dock s^iygt 
provides the useFvMdAitheicapabiUty to^^^^s^ 'set thfe-datg sirid 

the time, or set alajms to indicate when^to take th*^ is 
used in conjunction with the display 34no a:ecess the 

utilizing methods typically^^emplbyed to^set^the tim#6n ari I>(3D^^ the liloei 

The penrtype injector 10 also includes a self contained batltsry aihd power conv^ttor 
50. The battery is a small watch type battery; or in prefeired^^ mbodim^ts; th 
battery is a lithium battery capable of providing pow^ for up to 5 years. 
Operation of the embodiment shown in Figs. 1-4 is relatively simple. The uso' 
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prepares the pen-type injector 10 by depressing the start button 38 to activate the 
microprocessor 32. If a new medication cartridge 22 is required, the user unscrews 
the medication cartridge housing 16 from the injection mechanism housing 14, and 
couples a pre-filled medication cartridge 22 to the injection mechanism 20 and the 
injection mechanism housing 14. Once the medication cartridge 22 is attached, the 
user rescrews the medication cartridge housing 16 onto the injection mechanism 
housing 14, Next, the user removes the protective needle cover 26, and attaches a 
disposable needle 28 to the needle base 24, The user then holds the pen-type injector 
10 with the disposable needle 28 pointing upward and rotates the actuator knob 12 to 
set a small amount of medication (typically 2-4 units). The user then depresses the 
actuator knob 12 to eliminate the small amount of medication and remove the air from 
the disposable needle 28. The user may also use a recall and delete function to delete 
the air removing injection from memory to prevent it from being stored with the other 
stored data. Alternatively, flie user can mark this entry as an air removal injection, 
once it is stored in the memory. Depression of the actuator knob 12 delivers the set 
amount of medication. The system then remains on for 60 seconds (although longer 
or shorter times may be used) after the actuator knob 12 has been depressed so that 
the user can delete the most recent entry such as an air shot. After 60 seconds 
(although longer or shorter times may be used), the pen-type injector powers itself 
down. Finally, the user reattaches the protective needle cover 26 to prevent 
inadvertent needle pricks or damage to the disposable needle 28. 

To give an injection with the pen-type injector 10, the user removes the protective 
needle cover 26 and, if present, the protective needle sheath 30. The actuator knob 
12 is released and the microprocessor 32 is activated by depressing the start button 
38. In preferred embodiments, when activated, tiie microprocessor 32 displays the 
time and the amount of the last injection on the display 34 in an alternating sequence 
for 5 seconds (although longer or shorter periods may be used) to remind the user of 
the last injection event. This substantially reduces tiie chance of "double dosing* 
(i.e., taking too much medication). After the reminder display, the pen-type injector 
10 automatically reros itself so that the user can dial in and set the dosage by rotating 
the actuator knob 12 in one direction (typically clockwise) until the desired amount of 
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embodini^its, the ^[gih^^^ chMgi^^ 

au(tible:cUck or b|e^ is heai;d^as the jise^^ i r 

5 selected.(k%, 0^ ^^0^25 ^^Q J pr^#%inits)^ InSbitdii^^ can.Mv r 

If any incpg^t' Joss^w ® ^a^!ystg^i^ liiot jMrpperly^ 

10 performed, 0mii.::^mim ^ k u 
In fiirtlicriCTit^oc^^ 

predetemu^^ ltfiinufc|drithe 1^ 

dg»^n^4Conse^^ fiihctiotobutlorpd^ 

tuniinfe the dc^agf^a^ -m-'i^ k iiv h^j^ 

15 g>A|to^^ tiusef i^d]^^ 

|ieedae^;28^iu^^ depresses 4hfta^^ 

Tliega(*u^tor^^ Ibclstotheldepressed poi^^ 

is|iepress^ the injectiOTvis?^a?n^ 

depresised, thetmi 

20 date^|the^time;^d^^^ ^When?fth6jus^pa^^ 

nuCTGprpoes^ mpde^anddoc^ 
(hlaasvi^j^ 

informationin a sq)?u:ate^og ^boofc if desiredrflWhen the userrjtdrits^thefdoctor^ the^ 
25 doctor can ^download all^the stored injectibn ihfdrmatibn into an^exter^lcomputeF Via 
the :data: I/0 porti46 to produce a rq>ort similar to the one iUustratea^i^Eig^ 24(^ 
The doctor can then review the data to spot troids and deteimine conipli2UK» tfe 
medical regimen. If required, the doctor can; update the program ihstructions^in tiie 
pen-^e injector 10 via the data I/O port 46 to provide reminder alarmsiat^various 
30 times. 

Figs. 5 and 6 show detailed cross-sectional views of a preferred embodiment of a 
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direct drive injojUbnjinechamsn^^ 
7(i)^om%l6dedl*i^s aiid^^ 
show vsmous^viwsethat^detaiKi^^ 
13 isia^ss^tion^vievtrlo&th^^ 

Fig.€65 inie drive mechaiusmi20^B^^ afdos^e^lmbb Mve^shaftlsfcaffiliib^^^^^ 
spring 54^^ loek5nut^56,.ai;di^lay?iKa^ 

mountv62?^ alratchetyspringtMi^aj^i^heFco^^ daa^^caiSiM&M^^^^'g^ 

arplunger in"end;capi82ra?meaicafi^^^ 82'; ^' 

and a medicadon cartridge3pluhger^84stfiat|a^ 
Thgjdpsage4mpbj5^ ai 
splin(pd5*^taii»er^55^^ 
shaft 5i;^arestimed5te;;t^^^^ 

rotational offset (alternative {embodiments 
a^eiB^t >isiie%Mced%sthe^I^ 

durihg^aiaembly ^meitii^^^ 'Tm^ils0^1en0&0k^ 
5f^jheidp$|ge?ajct^ 

|pm a(sub:^assembly^^^ the thieaded^ldHvii'^li^ ^ 

a leffehamdibdsthje^^ 

driye:shaftx76;to, moycrlate^ 

of ithe;dosageiknobidrive^sluft352falo^^ 

the dosageisfctuatoTiSSiis rototed incav clpcI^ise'%Yc^i^^ 

puipose of selecting a dosage sdtingr The dd^^ the spliiied end 

j#theib(xre o£the;dosage Jmobxdrive sl^ 52 is used toehold thb thieaded^rive shaft^^ 
76 Jn^afixed^sition^atlpreyaits the threadedidriYe; shaft 76 femtiptatirig^ within 
the subrassemblyiv . The left-handed threadedilocknut 56 is a retainer^that pievaits'the> 
threaded sdrivc shaft 76 from traveling past a stop 59 located in the end of the dosage 
knob drive shaft 52 (see Fig; 7(e)). The threaded locknut 56 also detmnines the end 
of the stroke for the threaded drive shaft 76, which corresponds with a pre-determined 
position of die threaded drive shaft 76 to signify an empty medication cartridge. 
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The. startljuttM 38 is also^cgpdi^ 
achiatortsub-assi^^ 

being used, and to release the spring tensioned dos^ge^^ac^^ 
microprocessQr^;3^ ; 
5 Contained t>yithin the ^internal hpiusing of^the dp!^e>actimtpi^i5t^^ 

spring ^54ithatyisr^ecurely attached to -the interior of the|sub-assen*ly by^thefa^^ 

kncA Mo^^^Sie purpose^p -rf^^v ; . . 

pre^etmira^ 

produGed^du]Mg^t^ ftee^tole^ in; thetsdQsagef^^ 

10 assembly^ arei taken up, by the toision spring 54^tQt maintain ^the sub7^s^ncib^4n!a 
stable cpnfiguratipn^and; tp help insure injectionf dosage accuracy . : ^When ithe^s^trter 
button SSi'is depressedi ^e;; synchronizer spring ;72 displaj:^ the -mtire dpsage^actuator 
subr-asscmb^ialongi^^ (faive^shs^ 74^ andthe drtyer^ 

mpye^ep4nt%tih£;J: sek^ si^dpsage and iiya^^ttij&jsd^ 

15 of ^raedcafc s^u^clc^ai^^ 

the^vidpsageiactua^^b^ tpand^stoj^^ al|the^?tiYated^ 

position.fc^i3^ 

proper position.Mth^resp^^o^tte^ whOT^the^eii-typex^s 
iiy ectdr IQ is^pt!l)eing^s^ 
20 ccSitra<aionithatcould^r2tm2^^ 

V ^rhe/dosa|;e knob drive sh^l52^hat is^assembtedM 

splines 96pfrfuch?^ when^th&^dpsage ac^^ in the depressed ikwitionj arc lodoed 
iit corresponding spline slots 98cof the injection -n^echM 14 to^jrevent^the 

dosage actuator 53v the splined retainer 5:v , u.^ dpsage actuator knob^l2v the dosage 

25 knob drive shaft 52 and the threaded drive shaft 76 tfroni bmg rotated. Whm the 
dosage actuator 53 of the dosage knob. subrassembly is released by . the; start bjutton 38, 
the dosage actuator 53, the dosage actuator knob 12 and the dosage drive shaft 52 
move in a direction away from the^ medication cartridge 22. The splines 96 then slide 
dear of the spline slots 98 so that the dosage actuator 53, the dosage actuatx)r kn b 

30 12, the dosage knob drive shaft 52 and the threaded drive shaft 76 can be rotated as a 
single unit. This allows the relative positioning of the threaded drive calibrator 68 
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aricKhfe threaded drive shif^ fesiillin^g^ih^tKc dH^^ 

being E;^VaHced on re of^edicatiSn^^i^^ 
- injttted^ljy^ihepe^ m o^%-:M^.j ^^x-r-: 

The splihcs 96A oftthi a^ coupled to ih^^ 

5 ^thie (Offset caMcp^ to^the eounter 40^xndunted di^ilei^^ 

motiiit 62NThe offeet -cam :*ollatf^ 60 has? cam Ibbes 102: that are inr dperative^^ 
with rocker switches ^(contact swtches or the like); o^^^ 

dosage aLCtuato^53 and ddsige actuator knob 12 are rotated, the dbsagc^lmbb^^^ 
shaft 52v the spUned-retai^^ SS^'^d the do^ge actiiatdr knob 12 siibrass^hibly totate 

10 the offsetfcam and the cam lobes: 102 to actuate the rocker switch^ (liot 

shown)$to4ihcreihint the^ countei^ 40^by^one^pount per each predetenninedMigle of o 
rotation o^the dosa^ The rotation of the dosage knob actuatoi&knob 12 

sub^assembly also change pibsitidning of the threatded drivr eaUbiator €^ 

relative td^the threaded^ d^^ shaft:^6J This causes the drive^^ 

15 or retard In jbsiti^^^^ on^the direction 

of rotation of tKe dosage a<^tor 53 aiiid doisage actuaitbr 
the' m^i&ation to be injectiedi In pi^^^ the pii^etermiiied^ 

rotation is 90 degrees (although lau'go' 6^^^ usbd). i ; 7 ^ :< 

Fig; 7(c) iUustiatese^ah alternative to t^^^ 

20 arc operatively coupled witfi-thi?^ 

alternative is a TOundidrum :60!^havin code lines^ IC^' and fliick 

bar code lines 102" that are read by the counter through an optical sensdr^ and light 
pipe (not shown). The lines 102'^^^ 

next to one tfiick line 102". The pairs are spaced at predetermined angles around tiie 
25 round driim 60* to represent inctements to increaise or decrease the dosage amount to 
be injteted. In prefened enibddiments, ^t^^ 

increments around the round drum 60* (although larger or smaller increments may be 
used). In particular embodiments^ the optical sensor senses one direction of rotation 
of the round drum 60' by detecting a thin line 102' followed by a thick line lQ2" and 
30 then increments the counter 40 by one for each set of detected lines. CJonvOTdy , if 
the sensor detects a thick line 102" followed by a thin line 102% it detennines that tfie 



wo 95/24233 



-19- 

rotation^s inKthe^iopposite -directibrt^ '^^^^^^^ 
altemativei^mbodiments, thel^^ 

code lines^^?]n tKe^^sensoifemay^ usedhi6rainfeai(fl^ 

5 The, disidax^ seat JSisjada^rti^ 34i^andithe ndcrpprocessof 32iu f 

mountd62|tQ|det^^ to bepiijected bMed^upqiPthd^uet^ 

the^cc?untoyfO>^^ dip^ 36^^^^bw^t^ 

pen-type injector40i^ -Mhi^^^^ :i..i^>^^^t ^^'^ 

10 ThejsbAet^imgtW 

mechamsm^^ ratchet^;Sprmg^64^applies; pressure to the ratchet collar^6^ 

which in turn applies pressure to the ratchet gear 70* The ratchet gear 70 has teethe 
lQ4|thateffl^^ 105 on^ the^stationary^synChKM^^ The 

syn<±ronize3^S^^ 72i; applies a^unter^ressure orv theistatioiuuy^ 

15 maiiitainothe^ra^^ thi^ stationary syiteK^^ 

other, Tlius^ 

ratphefogear Refflov#<)^tiie^'^ 
mediaaJd^ s>7icKronizer spring^ Tl sd^ ttmt thfc -^^^ 

correspcwMfing^tM^ 

20 74 are : (fisM^ thi^ ^teetfi^04!^di^^ actu^[)r Ibnob^ 12 

can be rptayte(|^ea^ 

wthdravraiw^^ ^ ■ ^ 

The stationaryisynchronizer 74 alste^has splines 92rwhichtare^C^^ > : 

corresponding spline slots 94 in the i^^ niechanisni housing 14 to prev»t^^A^ 

25 stationary :S}^chrpnizer 74 Howev^, the splines 92 are slidably 

coupled to ttie, spline slots 94 so that the stationary synchronizer can slide^back and 
forth v^thin the injection mechanism housing 14. This allows the medication 
cartridge 22 to increase the tension of the synchronizer: spring 72 when the medication 
cartridge 22 is seated, and this increased tension causes the teeth 104 and t06 to 

30 engage. 

Figs. 7(a), 7(d)-(i) and 8-12 illustrate a drive mechanism utilizing a mono-directional 
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ratchet ggar IP ^andja^^ 
sl^apedgp.penmt^ 

past the required dosage, they must dthw<coriipletely;reset*<hetpe^^ 
5 Ae cuircnUygset^ddsage. k Fig¥^l7(b) mustrates?^ ^^t«ijktivS?bi^tt^ 
70lf:and?aleoEresporidingibi?directioiM s^^ 
jndjiQ6%j^esp|ctiyelysl ^Ilie5Shape^oCtherteethyl04l»artdia065?l^^ 
qpposal|*)atheaightangula^^ 

permit the dosage set by the counter 40 and displayodfdhithe ^spisy'^^WW^?i --.'^'-^{ 
10 increased andsdecieasal; ilhuspusers can cdrrectefe^^^ if th^^gb^^ the" 
desiresasdo^ejambunti 5\vithout;ha\dng to teset the pra'dr iej&tingi the^iiicOT^y set ' 

. dosages -rtSf .if- 'iU^y$ l^^A^^: i:r^i.i:ZrfiJ; iOik^ sRs.; m fi^>5j!v, 

ihe diive|(kUbrat(W^(68vis^^^^t^^ the threadedfdriyevshaft ^6 to^detrainiTO ' 

nswmunymdiH^in^^ diive^aft 1^6: can?be moved* i 

15 to |npt|racd«^is3ftomt^ ^exdrivcj^alilHatiaieS^ls^ 
P^™%iSia liSl^aLrefc^^ 
th^AnadMi^nve shatft^^^ 

injector ran be aifcuratdy defeririihedi? Anterid of«the1drive <aU 
88athaticngage corresponding sp thb^ 6nd' aq) i80$t6 Hold theSdnve^^ ^^^^^ 

20 caJibratori68<#-a;iotatidnpy^ pi 
coupled2to;the?medicatioh%caitri 

secure a medication cartridge 22.td'the^injectidn hdusing5^4^*ri^^ 
76 is coupled Id the^medicatidnsicartndgeiplu^^ 

medication caitridge;22 when the actuator kndb42?isidq)ressedpi? y i ^ x ; ? 

25 The illustratiSd direct'diive mechaimm dnly requires a single^cdmplete^^^^^ 

the actuatdr kndb 12 td inject different set^ a^^ TTie illustrated 

direct drive alldws; the user t accurately set various dosage values to be. injec^; 
The drive mechanism 20 is capable of providing dosage accuracies of between 0.1 to 
1.0 unit increments. However, other dosage increments may be used; Mdreover, in 

30 alternative embddiments, dther suitable drive mechanisms can be used by the pen-type 
injector such as those disclosed in U.S. Patent No. 5, 114,406 issued May 19, 1992; 
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U.S,^i^tent l^o> ;5^226, 895 issued Jujy.^&4^3 
• _ issued Januajg^8,.4994^ i^^mm^l^m^ 

is shown jWiFigSi^^4^ ; JTie pgn-t^ Mjectof ip^^ 

5 momtor ^sudi as a glucose meter^^ tti^ like^^^iyde^ 
housmg,14...^^ 

medicatipi^^^ dndgsLcpiovsiC^y^^ mc&4;^^sc;i^y ; 

disOTssed a^ pra^type injector lOi rdfasteadio^iai^^v^^ 

medicatipivcaitrid^^ aflowreasyf^vifv^ 

10 cartridge 22y ^.rMpr!^ on the protectiye needle cover 26>>: : 

rajtoerlhan 14^ rfTlifi^fpenMypedug 

a microprocessor 32 and a dig)la3i^i34r^^^ -m-y-v 
<Usplay is larger ttie preyipus embodi^^^^ dispky more informatiohf and 

both the dispky -and the micropi^^ this blood chaiacteristio 

15 monitor 202. 200 with the blocKi clmracteristic monitor 202- 

aUpws the use^^^^ allrin-Hone device that ke^s records^ irijects^^^^^^^:^^^^^ - 

medicatipn^.a^^ beused^to 
produce re^ h.^ .v ^^: o,^:,^^:rrr> 

Fig. 15,is::a.simplifi^ 

20 chaiax;teristic^ 

components isithei^^ the pca^ 

type;injector 202^tiie ^ROM 42 now stores :additional programs^^to;dpCTatc and contrd^ 
the bipod characteristic monitor 202. MordDYer^ the RAM 744i2dsb stcn^ 
obtained from tbe^tdpod characteristic monitor:2Q2. As ishown in Figi 14^ a test strip 

25 204 ibr hol<Ung^a blood sam 

activates the Wood ichj^^ the nuopprocessqr 32^^ 

characteristic monitor 202 analyzes the blood j:haracteristics a^ 
results to the^ microproeessor 32^ which displays the results ^)n?the displ^^^^^ and 
stores the results in the RAM 44 for later review. 

30 In particular embodiments, the blood characteristic monitor 202 tests for the level f 
glucose in the blood. Preferably, the blood characteristic monitor 202 uses electro- 



J22 . . 

application of an dectrical current). The bioo^ chan^ 
pen<Wicairy^ 
chaiieimsfiPnfe 
5 204t utilizeis capillii^ SLCtion at%e?^nd%f th^^^ 
bl6b3^(^icaUy^3-ihic^^ 
inteifiace^06^^the filood^cl^^ 
. ^drawn ihtd^^ rdSctibiP^^ tKe^tdst iiS^du:^1:ieg 
^ tisldisplayedi'Qh^e ^isj^^ 
10 testing sequencfe^^pi^^ 

provides blood iglucose^^^ 40^500 m|/dP(2i2-27.^8^^^ 

other rMges^sudif^^^^ S - ^c^a^^^mc^- 

Operatiohiof]thej^^ 

fiiU^inSertsts^t^^^^ - - 

15 micrppnjcesspr^^ 

cmbodiments^tte^^t^ ihodmsli^^ theiihictoprode^ 

the^display 34^to display tK^^^ 

The previous time and resu^^ 

shortePtinies ^^tf^l>el^ 
20 ifirigei)^ th^^^endiS^tlfe 

stripf204 dfawsitfaeisaniple intd the;^^ 

In^preferred enibodniimts^the blpbd^^c^^ moniSwr 2025beepspOT provides^- 

some^^othcrtaudibledridicatibn^s^^ 

reaction chambers After the^beep, th^ test is^condtitted^Md^is^ typi^^^ ran^leted in 
25 about 60 secbhdSi^ ^Dnce^the^test is completed^ the^results^^ disp^a^edloh the disfday 
34 an;d simultarieoudy^stdred^b thehiktop^^ 

recall. Removal of the test strip 204 aut^ blood characteristic 

monitor 202 and tiie microprocessor 32; If A^^^^ to remove the test strip 204, 

the microprocessor 32 sounds an alarm, and both the blood characteristic monitor 202 
30 and the microprocessor 32 automatically turr^ off after 1 minute (altiiough other time 
periods may be used). In alternative embodiments, other blood diaracteristic 
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momtpr^iM 

chemwialir^^ : : 

inventio^AJtilh^ jusfedeptrcfecte r r 

techniques^eydoped^ >^ ofc|aim|M#di 
5 Labpratpnes,./!^^^^ 

s«isor..with .m^dectrprche^ Boehririger^Matihdm^^^^G^ 
Indianapolis, Indiana^pr Me^^ : c v I 

drcmt^se^ dn^ tb^jien^ty^^ 
10 Howeve^i-Jdte^ 

Figs. 17^wd^ljS shov^ £^ alternative embodim^ a^p4^-typ& injector 250 coupled 
vdth a blood characteristic monitor 202. The pen-type injector 200 operates in a ^ v 
manner anulai^ Iigsi0l4-16B^^^ 
15 However, t^^ interfope 206^ pj^et^with respect to^^ 

Figs. fl4^16Bi a^ the mode and ^lock setting pandi48 are 

arranged d]^^ 48^? Sa jOTSS--sec 

alpnjgi^tiii^ 1^ 8-^ II^^Qwmir^ |Hiis yi^ 

2My^ use^ A^ 

20 of EigSiO:lrl^ internal 
componrats. For instance, the microprocessor 32, the battery 50, and a reaction- 
chamher^252, i-^ - ::'.=::;,^ ^i:: ^m--rt-^!^^^--\' . y:^-.:.:'::-^- M;>: n-'^^^- ^^^v- 

FigSil9T21f}Showia preferred 
substantiaUy elimu^ reduces ble^cfing ^upon injection. JThe disposable needle 280 

25 includes a threaded bas^ support 284, a needle portion 286, and a 

hpUow cylirulrical.<^ 288, ^ The %e^e^^ base 222 is adapted to be coupled 
to a pen-type injector as described above. However, in alternative embodiments, the 
needle base 282 may be attached by means of friction or the like, or the disposable 
needle 280 may be used with injectors ottier than pen-type injectors. A needle 

30 support 284 is coupled to the needle base 282 to hold the needle portion 286. Also 
coupled to the needle support 284 and the needle base 282 is the hoU w cylindrical 



ewer 288?^;;3^e!ne^^ 
such that?theicnd?df Itocf needle?pc^ 
contact the skin duringlanlhjectibn. 
spreading the s]dn#: thluyeetioin^^ ^?^ipreaai^ Si^^i^ 
5 bleddiiig^aii^fladliipi^^ 

cylindrical; coveii^gSttb saioTi^fdr theipn^cFadrtfim ^ - 

hollow cylindrical cover^helps the'iisKjiii^ititbe^s^ 
depthibeneathfthe-sldn for ah-aa^ 
cover; 288 tends ito press^the skiniat the in^^^ 
10 eUminateSiOr^reduceS bleeding atithrffijktioh^a ^^^ie lidUow 

also makes it easier for the user to attach and remove the disposable ni^i 280f lid 

decrease tfie^probabiUtys^ 

^ ■ ■ ■ ■ ■ , ^ 

■ dispOSiMediee<Uej280rA^2t3£|» ^^^^^^ -v- ^r.n-Twi:; ai\U''--;;:i^<irv;5fi^; VV?-;, 

Figi224howsiasblbdd^chiu^^ 
15 embodmiOTt«bfitl^^prd»nt;im^^ iih«ludes;a*bl^ 
charactoistielnidh^^ 
302iiscontamed^^^ 
contaMed^ood^testi 

sample results^ as weU as^i^ infwTn Thi^ prov^ 

20 repoitihgf thatiaiiddctor^^(^^ 

The wrist watch 304 resembles a conventional LCD watch, in size and sHape^^a^d 
includes a watch^lsetling^acey?|^ a display 308j^ and^a function^^ 
faypkd^lOf^^ 

25 watch 3G4 is a microp*^^ Fig^ 23) tiiaf the key jpiaai^ 

310^ the blood characterise^ 

is secured to the user's wrist by a pair of watch straps 312. 

The blood characteristic monitor 302 includes a test strip interfiace 316 for recci\ing 
and analyzing a test strip 318v The blood characteristic monitor is activated by either 
30 insertion of a test strip 318 r the power/data key pad 310. The blood characteristic 
monitor 302 operates in a manner similar to that described above with respect to the 
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miCToproceswjf 3^ on|ft^distj^^ 
particular embpdipOTts.jjtihe : watchimomtorffSOOjjd w^^^ 
(I/O) ,i»OT|532p wW^ 

stored in|a^f|AJ^ .3?4\ofrft^ 300.i-;Jto preferred^embodimdits^^^ the'data"^ 

such as cables or the like, may 'be used5:.i..v:.t. .->;.i;: ^. . ■•.•.■;j,r-.3iv ■;'-v.v--: ":.. 

jj^|g.^23.js.a^si^^^^ of tthfcsi^tch jm^ 300 with?a:blood - ^i. ^ 

chmcteristic.jmor^^^ A>tMfcsbrip.318 isiiiUy^inserted intprth^^^ stripUr 
intorf^l^l&.tpjgtiv^ characteristicrmohitbrj302i i^e iblc)od > ^ 

charagtmsMc^mQgitpr;^ characteristics of the sample wd i^ 

the.anidysi^i^ulb j^^^^ results on jthen ; 

^i^piayj30&^y^^^^ v:::;^?<;;:'.v ab.-,ryjc ^^-^.^ rv.?:. ;::.; 

The miCTpproc^r 314 is coupled to a RpM,J|22 and a RM^I 324;- In piefenedi: 
embocjliments, th^Jipi^ 322 324vis a static RAM; --s j 

such ?LS ccorelatiOT^^ the deviation fix)m preset Umits in a 

regimen, the date and die time, and hpw^to rq)ort infoimationstp t^^ 

324 |s^us<^ J)y Jhe,p store infprmatipn^abciut die bloodlahalysiiT 

as wdl as injections,^^^^^^^^^ the us» pr tfiejdoctori;< The microproc^sor' 

314 also retriey€iS;mfprmatipn#pm^ IIAM 324jso;sthafeauser5or doctOiF^an v ? 

transcribe the stored information at a later time to determine compliance wifli the 

medicdregiinenand^oispott^ 

In preferred embodiments, the RAM 324 has a memory capacity for over 100 blood 
diaractaistie tests, 100 injection administration events, and memory to keqp track of 
medication scheduling and special events. The microprocessor 314 is programmed to 
detennine trends by comparing do^es administered by injections with the blood 
analysis results. These trends can be used by the microprocessor 314 to automatically 
xecommend minor changes in the dosages within pre-programmed boundaries set by 



^ ■vie. 

the dott6i;j#!Nw^^ 
boundanes^av^pbgrams^:uti^^ 
doctormthsgreatepiMhto^ 
Ini<|}refened:^mbyodime^ 
outpuN(I/;0)ji)oit 320^. and the?uM^^ 

computer (niQtsshdwri)sthfdtji|Kf4he datai^ jpi6rf^20#^ilie ^^^'-^ 
a^le|pf4trahsferrang data^i^^ ^ i 

Teminder alams can be set by the user or docti^?-' x-'— . gsiUfe xx i ; # 

A dock<s^ng^l% pad;306^s^slt«ouplal^^ 
user with the cj^)abiKtyili6 ^twfe^^ fl#^teind^^^ 
set alanns on an? internal clock 326 to^ indicate when to pdform another^ W analysis 
oiaadmimster^^ sinjalteniative fcmbt^ 

perfornjjtheiintejma^^ 

326. The fiinction key pad 310 also provide the capability to produce dd(sii®Pr^biti^ 
and to interfece with an external computer (not shown). The key pads 306 and 310 

are usedlih^coiyurictions^ 
utOizinipmethbdsl^ca^^ 

preferred embodiments, ithe internal dock 326 of the watt;h monitor 300 is (x^le of 
multiple daily alarmsi 12^4 hour formatting, and scrolling through a time zone map 

fot^fCasierlrecQrd? ^dv hm ^"fi' , i:sa«Ks?-. 

"Pie ^y«Aatch^^onit6r?300 ^ ^ ' 

328w-/;.The battery is a small watc^^^^^ oir iA pefetnkl'^mbMmm^ 

battery isja^litWum battery capable; of providing 

In preferred embodiments^t theiblObd characteristic mdmfdf '302^amal)^ a blmk) 
sample to determine the levd of glucose in die blood ahd the' blood ichairac^^ 
monitor 3,02?uses an dectrorchemical sensor technology such as desdibed above widi 
respect to the embodiments of Figs 14^18; A disposable (one tiihe use) test istn^^ 
uses c^illary action at the end of the test strip 31 8 to draw ui a small aiAount of 
blood (Qfpically 3 micro-liters) into a reaction chamber (not shown) of the test strip 
interface 316. When sufiident blood has been drawn into the reacti n chamber, the 
testing sequence begins and a blood glucose reading is displayed n tiie display 308 in 



approximateljy^O sec<mds#om^^ u: { / <h 

characteristic monitor 302 prqy^^ (2i2-27>8 

The JblQpd cluyracteris^^^^ o^rat^ in, substemt^ 

5 described above with res^^ 

inserts Ae:te^^ stni).interfere 

characteris^c monitor 3!CE Md accKS ft^ ; 
d^ractenstig ajidys^^^ 

308^tp display the previous |est ij^ult^Md^Ae^^^ Thet 4iser v. 

10 thenj>l^<^^4tlppd ssunple (usuaU^^mi^ theinserted test^str^) 

318 wldeh|draw^ the sample into^the reactipn^chamber of thei^test strq) interface 316; 
In preferrc^iEmbpd^ 

audibk^ indica^^ Mhen a^sufScimt^ beeindrawn into theFieaction ^ 

chsmber^-^AJ^ Ae^beep,|the^tMU pcpducted 60 
15 seconds. i^![^cct,t|b,te^ 

simultaneously stobd by the microprocessor 314?in the jtAM^ 
Renioysd^o?^? t^^^ autonmticaUy tum^^^^^ 

returns the inicropn^ 314 and. fte Kthe: 
user fails to rerpoye the test strip:318i^the miax)processar 314 sounds an alarm, land 
20 the blood/mpmtpr 3^ after^l minute (although o&cc>tiin^^ 

pencjds may.beaised)v In alte^ 
monitors may be used 

chOTueal reaction monitor ^OT^^ ^fiMied embodiments^ r 

described electio^heniical sensOT^technolp in sensors produced by Matsushita s 

25 Hectronics of Japan and distributed by ^^M^ Ls^oratories^ Inc. However, alternative 
embodiments^ may utilize a dry chem an electro-chemical membrane 

by either Bpehringer Manheim Corp of Indianapolis, Indiana r MediSense of 
Cambridge Massachusetts. 
Figs. 24(a)-24(d) illustrate typical reports that can be obtained via the data I/O port 

30 320 from the watch monitor 300. Fig. 24(a) shows a summary report of the blood 
analysis performed by the blood characteristic monitor 302. The readings are broken 
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down into at least four basic time frames: breakfast, lunch, diner and snack. In 
prefeixed embodiments, the time frames may be further broken down into pre and 
post time frames. The report lists the number of blood analysis readings in each time 
frame, the standard deviation and the average value for the analyzed blood samples. 
Fig. 24(b) shows a detailed report of all the individual blood analysis events. The 
report provides the date, the day, the time and the results for each analyzed blood 
sample. Thus, this portion of the report allows the doctor or user to spot anomalous 
readings. Fig. 24(c) shows a detailed report on injections that have been administered 
and recorded by the user. The report provides the date, the day and the time of the 
injection. The report also recites how much of each type of insulin (regular (R) or 
intermediate (L)) was injected. This provides the doctor or user with information to 
compare blood analysis results with the amount of medication administered in the 
injection. Fig. 24(d) shows a detailed report on markers that are set and recorded by 
the user to indicate certain events or changes from the regular medical regimen, niis 
provides the doctor or user with information that can aid in understanding and 
correlating otherwise anomalous reisults. 

In preferred embodiments, test results can be deleted by pressing the delete button 
on the function key pad 310. This removes the results from the blood test average, 
for calibration or control test results, to prevent skewing the actual analysis 
information. The marker key on the function keypad 310 gives the user the option to 
store important information along with results already stored in the RAM 324. This 
can aid the user in recalling specific events or types of events that establish a trend. 
The marks are inserted by pressing the mark key and turning the blood characteiistic 
monitor 302 off. Marken can be used to identify meal times, exercise times, 
injection events, or special circumstances and changes from the normal regimen. 

In alternative embodiments, the watch monitor 300 can be used with a pen-type 
injector 10 described in the embodiment discussed above with respect to Figs. 1-13. 
The data I/O port 320 of the watch monitor 300 can be utilized to download the 
injection information stored in the RAM 44 of the pen-injector 10. This simpUfies the 
input of relevant injection data into the watch monitor 300. 

Figs. 25(a)-25(e) show a pen-type injector 400 with a blood characteristic monitor in 
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aofx^^ inventigiid JHie^ 

14-18 ai^ has^;the x:2^ 

5 contains a storage area for^holding test^ s 

the {^-^Jnjectojr 4pp^iijHgw^€^in=ia^^ ,th^:(ap-i4(%ipiyiteK^ 
cjpupledBtg^Ae^penj^J^^^ such:as;hmgesyitadhesives,ifyi 
mction,^4etentes.4M^.^ .....^ ......^.v u,;,,, ^. t-, i^^^o^n ^mis «? 

402 to.clpse,off,the,CT^ the cap 402.. Whenjthe closed end 410 is removed, sftC r 5= , 
user has easy access to the storage area 404 and the.finger Iancer :mechanismr 408. :^>^Ia 
al|em|tive.fm|pdim^j^,^ fte^cap 4(^.;m cap 

402:lg.4iff^t,me&a^ 
15 As Jio^ |n H^25(a), j(b) Md ^e), Jhe^ sto^ 4G4^mcludMta^ 

into the storagfiarea^^ oj^ ttepughjthe m^r 

dose^ end 4 c^^^^^.^ : ; ; 

mechaiUOTi ,4pj^^ 

20 416^,Md..the.te^st^^ 414^^)^ 
and l|e;Sup^3^t^(M^ placesithe test 5tiipSi406mndeifer 

suffider^^ that^a SMgl%test.s^ the cajfe^r 

402 next to ^e p«^ 

the open ©n<l of the cap.^. Ogee a test ^tnix 4^ gected, the: supply^tbutton 416 is 
25 slid bade towards thejqto 41%pf the c?() 402 1^ : 

prcssedrintp position to be ejected with the, next sliding of the supply button 416. In 
alternative embodiments, difCerent test strip 406 delivery systems may be used, such 
as a built in storage vial from which the user grasps and removes a single test strip 
406, an dectronic motorized test strip dispenser, a container for holding 
30 manufacturer's test strip shipment containers or the like 

As shown in Fig. 25(a), the finger lancer mechanism 408 indudes a release button 
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418, a tensioning and loading button ^ ■ i spring 422 and a finger lancer 424 (shown 
in dashed lines in Figs. 25(a)) and a form fitted lancer puncture site 4^^^ Extra finger 
lancers 424 can be stored in a small storage compartment 428 in the cap 402 (as 
shown in Fig. 25(e)). Access to the storage compartment 428 is through the end of 
the cap 402 when the closed end 410 of the cap 402 is removed. 

In preferred embodiments, a lancer is mounted to a lancer collet (not shown) at the 
end of the spring 424. When the loading button 420 is slid all the way towards the 
form fitted puncture site 426 it is locked in position and the lancer collet is loosoied 
to allow removal of a used finger lancer 424 and the insertion of a new finger lancer 
424. Once a new finger lancer 424 has been inserted into the lancer collet, the 
release button 418 is depressed and the loading button slides back to a neutral position 
as the tension on spring 422 is released. 

To lance the finger and obtain a blood sample, the loading button 420 is slid towards 
the release button 418 until it is locked in position and a second lancing spring 430 is 
placed under sufficient pressure to drive the finger lancer 424 to punchire the finger 
of a user. Next, a user's finger is placed along side the form fitted puncttire site 426. 
The user then depresses the release button 418. As the release button 418 is 
depressed the lancing spring 430 drives the finger lancer 424 forward to puncture the 
user's finger. After the finger lancer 424 is driven towards the puncttire site 426, the 
spring 422 is placed under compressive tension to stop the forward movement of the 
finger lancer 424 after it has punctured the finger of the user. Then the spring 422 
pushes the finger lancer 424 back inside the cap and away from the punchire site 426 
until the loading button 420 is in a neutral position between the spring 422 and the 
lancer spring 430. After the user's finger is lanced, the user wDl place a drop of 
blood on a test strip 406 mounted in the blood monitor of the pen-type injector 400. 

The pen-type injector 400 also includes an on/off button 432, a mode button 434, a 
function button 436, a start button 438, an acttiator dosage knob 440, a display 442, a 
test strip interface 444 and a data port 446 that are all mounted in an injector housing 
448. In preferred embodiments, the on/off button 432, mode button 434, function 
button 436, start button 438 and actuator dosage knob 440 operate in a maimer similar 
to that described in the previous embodiments illustrated in Figs. l-24(d). Also, the 



techriok)g^^as^d& 1^2^ 
/Thepen:^ty^ 

5 blopd.mpmtor4^^ Jhe pMrt^^ injectoiv4|Wifp^^^^ v^^iA thej^ 

ciOTOTdy^bd^^ Jlnvaltemativeieml^ 
mpnitor^imy Ife.iCaUbra acjcessmg icalibratiort^^ codes ;thatare?^ ■ ; s 

memory of the pen-type injector 400. • .bm^!m^^ ym^' = 

Tlie^usei^eixnesse^ to ^acdvate^the pOTT^^l)daiy a 

10 blood testi^tojre^dew^fda^ iiiqlktic^ 

transfer #tajt^tyi^^ injectp 4QGb and an^extCTnal^conipuifit^otialid^ 

To deaetiyiat^^ 

again;^^^*^!^^ iffeno fiinctionsioritots are peri^^ 

minute^(althbuglildngepar the pNbii^^ 400 ^ 

15 enters a *sleepiiTW>de?&t^ 

400irart be?reactiva^ dqpiressite^ 
of the start button 438 or insertion of a test strip 406, fe ^^^ ;r 

450 tQicaHbrateL^e^^W 
20 I^gir:25(IO)^?^The,^ 

the currwit^batch ofet(Mt^stiips 4064n^^the storage^a^ usedi^p and a-ifcw - 

batch is theriinsertedlin the storage a^ 404gFln\ alterrtative cmbodiniira 
type iiijectop400 may use a^iffe^ 

as a bar code raader^^a^data upUhk br^t^^ calibration iiifbrmation for - 

25 the blood monitor of tiie pcn-^type iiy ^ ^ 

Once the blood monitor is calibrated, the user inserts a test stripf 406 into the test 
strip interface 444. The blood monitor beeps or provides a visual indication on the 
display 442 that the test strip 406 has beai properly inserted and that the blood 
monitor is now ready to perform a blood test. The user then applies a drop of blood 
30 to the end of the test sfrip 406, Capillary action or target membrane area saturation 
draws the blood up into the test strip interface 444. When sufficient blood has heea 
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drawn into the interface 444, the blood monitor again provides a beep or visual 
indication on the display 442 and commences the test. After the test is completed, the 
blood monitor provides a beep and visually displays the results on the display 442. If 
the results arc acceptable, they are stored in inemory, along with the date and time for 
later recall. If the test results were erroneous, an error message will be displayed on 
the display 444 and these will be stored in memory, unless the user ddetes the results 
and error message within 1 minute (although longer or shorter times may be used) of 
the test being completed. 

The user can use the mode button 434 and the function button 436 to program the 
pen-type injector 400. For example, the buttons can be used to set alarms or 
reminders, used to annotate stored test and injection data, used to set the time and 
date, or used to download data and upload instructions through the data port 446. 
The data port 446 utilizes a wired connection, such as an RS-232 standard to transfer 
data and instructions back and forth between the pen-type injector 400 and a compute 
(not shown). However, alternative embodiments can use other data transfer 
technology, such as infrared, radio waves or the like. In further alternatives, a bar 
code reader may be used. 

To give an injection, the user depresses the start button 438 to release the dosage 
actuator knob 440. The user then rotates the actuator knob 440 to select a small 
dosage and performs an "air shot" to remove any air from the needle IS and cartridge 
22. If the user desires, the dosage ampunt and injection information for the air shot 
may be deleted before it is stored in memory or the injection may be marked as an 
"air shot." After the "air shot," the desired dosage is selected and the user performs 
an injection in a manner similar to that described in the embodiments illustrated in 
Figs. 1-18. After the injection, the user can use tfie mode button 434 and function 
button 436 to annotate the injection information. The injection dosage, annotated 
information, date and time are stored and can be used to display or download the 
stored data to produce reports similar to those illustrated in Figs. 24(a)-24(d). 

The housing 448 of the pen-type injector 400 is ergonomically formed and shaped to 
fit easily in the user's hand for both blood characteristic testing and injections. TTie 
housing 448 also includes a gripping section 454 to facilitate control of the pai-type 



wo 95/24233 



PCT/US95/02727 



-33 - 

injector 400. In preferred embodiments, the housing 448 is formed from a plastic 
material and the gripping section 454 is formed by raised plastic ridges. In alternative 
embodiments, the housing 448 may be made out of different materials, such as metal, 
glass composites or the like, and the gripping section may use different textures or 
5 materials that are applied to the gripping section 454 of the pen-type injector 400, 
As shown in Fig. 25(b), the housing 448 of the pen-type injector also includes a 
battery compartment for holding two disk shaped batteries, such as are commonly 
used in calculators, watches and blood monitoring equipment. However, alternative 
embodiments may utilize different types of batteries or external power sources. 
10 Location 458 represents a location where, for example, a jack for an external power 
source such as an AC adapter may be placed. In alternative embodiments, a different 
type of data port 446 may be placed in location 458. For example, a bar code reader 
or IR port could be placed in this location 45 S for easy uploading and downloading of 
data. 

15 Figs. 26(a)-26(c) show a peri-type injector 500 in accordance with an embodiment of 
the present invention. The pen-type injector 500 operates in a manner similar to the 
embodiments described-above with respect to Figs. 1-13 and has the capabilities to 
provide the report described in Fig, 24(c). 
The pen-type injector 500 includes a cap 502 for easy removal and covering of the 

20 needle 28 and the pen-type injector 500. In the illustrated embodiment, the mode 
button 5Cf4 and the function button 506 have been placed at the end of the pen-type 
injector 500 near a dosage knob 508. This provides additional space on a pen clip 
510 for a larger display 512 that is easier to read by elderly users or patients that have 
difficulty reading small numbers. The pen clip 510 also contains a battery 

25 compartment 514 for holding the batteries required to operate the pen-type injector 

500. Locating the battery compartment 514 on the pen clip 514 facilitates changing of 
the batteries, since it is readily accessible and the user can use a screwdriver, nail 
file, dime or the like to unscrew the cover of the battery compartment 514. The pen- 
type injector 500 also includes a position indicator 516 that aids the user in setting the 

30 dosage. The indicator 516 represents one dosage increment (or decrement) each time 
the indentations 518 are rotated past the indicator 516. In alternative embodiments, 
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audip indicators or other visual indicators may be used. 

Various aspects of the illustrated embodiments may be combined in different ways. 
For example, the rqwrts generated by the watch monitor 300 may be produced by the 
pen-type injector 10, the combination pen-type injector 200, the combination pen-type 
injector 400, and the pen-type injector 500. The various features such as alarms, test 
strip storage and lancers may also be combined with the various embodiments. 

Also various other types of medication delivery devices, such as medication pumps, 
jet injectors, inhalers, sprays or the like may be used. For example, particular 
embodiments may use a medication pump injection niechanism that is worn by the 
patient during the day, and which has a receptacle for storing fluid that is injected 
manually or by a pre-set timed sequence. The medication is delivered through a tube 
that is attached to the pump delivery mechanism at one end and a shunt that is 
temporarily connected to the patient's body at the other end of the tube. The 
medication pump is combined with a processor so that insulin or the like is delivered 
by the pump and the processor stores relevant information about the medication 
delivered. Also, the processor is coupled to a characteristic monitor, which is used to 
determine the characteristics of a sample from the patient and to store the infbrmatiGn 
with the processor coupled to the medication pump. In particular embodiments, the 
medication pump can use removable pre-measured, pre-filled disposable or 
rechargeable ampules of medication. 

In another alternative embodiment, a portable, hand^held pneumatic or compression 
spring-assisted medical injection delivery mechanism such as a "jet" injector or the 
like is used to inject a medication. Particular embodiments use a needle or high 
pressure needle-less stream that pierces the skin at the injection site to ddiver the 
injection subeutaneously or inter-muscularly. In further embodiments, the injection 
device may use a needle which allows the user to extract a measurable amount of 
medication from a storage canister or ampule* and receive it in a delivery chamber of 
the device that is similar to a syringe chamber. Alternatively, the injection device can 
use removable pre-measured, pre-filled disposable or rechargeable ampules f 
medication. In preferred embodiments, the injection device can also be coupled t a 
processor for storing information about the injection and a characteristic monitor for 
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analyzing and storing characteristics from a sample taken froi^^ 
IniMCfA^ 

spray which has a receptacle capable of holding avpi^fiUed cajtiwJge, vial^i^^ 
pressurized, OTnjtau^^ 
5 Particular embodiments, may use a manual or an automaticaDy reguh46d a^ 

a)ntroU<wl|^^ 

^^^sal siMray^lJie^i^ t 
disiK);fflWe ,pijK«:h 

av|Mrp<:g^pi^^ ?p 
10 prefer^yiintgd^ jAe|mM^ siOT)y[s^alsp» chaiactedstic monitor 

for analyzing and storing characteristics from a sample^la]cen|£r<^ 

The pKg^)^ <Usdo^^ consideied^in all^espects as 

illusira^ 

IS appended claims^rather than the foregoing description, and all changes^wfaich^ comev^ 
within the meaning, and range of equivalency of the claims are therefore intended to 

be embrac^ltiiM^,^^^^^^^ ^ /: •r,^^.^:o--\ ^i^^eo J 
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• ■ ■ comprising:: i&h' ^^^^siSis^ s.-'^Mm ^^imm 

a hand-heldimedicatidn ddivaiyOT 

a;hahdrheldvchiEfiacte 

a proceMcifcoupledstothfe^^fh^^ 
chazactmstici momtOT^v wKerirah ^^^t^^ 
of theSmedicaticMitoibfeiaaimifuste^ 
10 wKercin tKe^rbice^^ 

thpahd-heMfflchanictra ^ ^mmr^^v-:^ ^i-'zvy}^ bin ^i^^mm 

^2.^M^device?accordirig4;to claim ^Ipfur^^ t6 
the processoriioB^tore^th tifis dosage 

3, A device according to claim 2, further including a receptad^^^apabli 
holding the medication and a deliveiy mechanism having an actuator knob for setting 
the dosage of the medication to be administered by the hand-held medication delivery 
20 device and a drive mechanism coupled between the actuator knob and the receptacle to 
administer the set dosage of the medication, wherein the actuator knob of the delivery 
mechanism triggers the drive mechanism to administer the medication held in the 
receptacle. 

25 4. A device according to claim 2, further including a display device coupled to the 
processor to display the value equal to the dosage and the characteristics determined 
by the processor. 



and wlrare^!|&|m^?^dis^^ 

processor that is used to transfer the value equal to the dosage stored in the mgi^^ 
device to an external data collection device. 

10 7. A de)d^,^^Q<x^n^ fw^i^inc^^ dato;^>ort CQujrfed^ 

processor that is used to transfer program instructions ftom an^^teriudiprpgranimi^ 
device to the processor. 

15 * i^ik^m «E m ! 

a blckxl characteristic^^ , ..^^^ . ^ 

a processor coupled to the medication injector and the blood characteristic monitor, 
whereing|hejiM^^ o^theixnedicatiGnlto bel 

injected by the medication injector, and wherein tiie processoi^detepmi^ an^ . 
20 characteristics from the blood sample analyzed by the blood characteristic monitor. 

9. A device according to^cla[m 8, furthe^^ ipcludmg-a^ 
the processor to store the value equal to the dosage and the blood characteristics 
determined by the processor. a ^ : 




25 
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10. A device according to claim 9, further including a receptacle capable of 
holding the medication and an injection mechanism having an actuator knob for setting 
the dosage of the medication to be administered by the medication injector and a drive 
mechanism coupled between the actuator knob and the receptacle to inject the set 
dosage of the medication, wherein the actuator knob of the injection mechanism 
triggers the drive mechanism to administer the injection of the medication hdd in the 
receptacle. 

11. A device according to claim 9, further including a display device coupled to the 
processor to display the value equal to the dosage and the blood characteristics 
determined by the processor. 

12. A device according to daim 11, further including a clock circuit coupled to the 
processor for determining a time, wherein the time is stored in the memory device 
with the value equal to the dosage and the blood characteristics determined by the 
processor, and wherein the time is displayed on the display device. 

13. A device according to claim 12, wherein the clock circuit further indudes 
means to determine a date. 

14. A device according to claim 12, wherein the clock circuit further includes 
means to provide an alarm indication at a predetermined time. 

15. A device according to claim 9, further including a data port coupled to the 
processor that is used to transfer the value equal to the dosage stored in the memory 
device to an external data collection device. 

16. A device according to claim 8, further including a data port coupled to the 
processor that is used to transfer program instructions from an external programming 
device to the processor. 




17. A 




thie processQE&r 
■ ;blood,pharacte|^ 

■ " ■ ■ ■ ■ ■ . ■ ji$m>^ 

5 18. Ad|gp^«;OT^gt(^<?ki^ 
the proce^sor^(^5di^^^ 

19. 44eyic^:^(^m^cJtQ^^ 

10 processor that is used to transfer the measure of the time and the blood charactenMts^ 
stored in the memoiy device to an external data collection device. 

20. ^^d^|a^^ 
transfer the measure of the time and the blood 

15 storage device. \ 

prpcesw^^ us^ito^traMf^^ 'extemaliproigiimiming* 
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transfer the program instructions.. jirij iji Marf. 6^«ss««m 
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a processorlcQu^^ 
processor determines a value equal to the dosagi^oM^ 
injected by the injector mto the individual body, and wherein the prbcc^ 

deterrmnisi^^smiple charactOTsti^^ ft 5 

24. A deyice according to claim 23, further including a memory device coupled to 

th^i|<^spptQ^^ M. 

detenxfij^edlb^ t^'i mr-hm-'^mii ^'"k-mumm.'^ ^^rnmi 

\ . ' ■ " MmM^m^mm 

. ^ .... ■ ■ . ^ 

25. A device acx^prding^to 24, further including a receptacle cai»^ 
holdijigjffiei^ec 

fc^settingi^ 

and a drive mechanism couple^d between the actuator Iqiob and 

the set dosage of the injectable substance, wherein the actuatdr kripb^^ o^^^^ injection 

me?taniarmtn^ 

substance hd6 in the- receptacle. .xx^mrmm m^s^m 'T;^>^;c^i^2 

26. A device according to claim 24, further including a display device coupled to 
the processor to display the value equal to the dosage and the sample characteristics 
determined by the processor. 

27. A device according to claim 26, further including a clock circuit coupled to the 
processor for determining a time, wherein the time is stored in the memory device 
with the value equal to the dosage and the sample characteristics determined by the 
processor, and wherein the time is displayed on the display device. 
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28. A device according to claim 27, wherein the clock circuit further includes 
means to determine a date. 

29. A device according to claim 27, wherein the clock circuit further includes 
5 means to provide an alarm indication at a predetermined time. 

30. A device according to claim 24, further including a data port coupled to the 
processor that is used to transfer the value equal to the dosage stored in the memory 
device to an external data collection device. 

10 

31. A device according to claim 23, further including a data port coupled to the 
processor that is used to transfer program instructions from an external programniing 
device to the processor. 

15 32. A device according to claim 23, further including a clock and a memory 

storage device coupled to the processor for storing a measure of time from the clock 
and the sample characteristics determined by the processor. 

33. A device according to claim 32, further including a display device coupled to 
20 the processor to display the measure of the time from the clock and the sample 

characteristics determined by the processor. 

34. A device according to claim 32, further including a data port coupled to the 
processor that is used to transfer the measure of the time and the sample 

25 characteristics stored in the memory device to an external data collection device. 

35. A device according to claim 34, wherein the data port uses infrared energy to 
transfer the measure of the time and the sample characteristics stored in the memory 
device. 

30 

■ ■ ■ . / 




device to the pr^oc^ssor. 

5 37. A device actording^tb^claiiit:36^£whe^^ 
transfer the prqg^^^ 

a medicatipn pump ddiveiy mechaiiism fbiSadmimsteiin 
10 a blocd chaiact^^ 



jnvAAAOo AwrAn«»««l aW';v*>%'\4'1* a «k H Js'mk'a^-JiI.'^^^.'i^'^^ J —1 f^.t^:^. ■^•r,.^ ^ 



d^ratl^ri to ^i^dosstge^ ^^1 



of Ihfii medi^^ administered by the medication pump deU^^er^^iii^^ 



15 by;:the^:W^^ mmh m ^i^wcr A ;tc 

3?. A device according to^claim^SyS^r^ tt>^^ 
the to store the value equad to the do^ and the chaiafct^ determined 

40. A devic^ According to claim 39, further iqcliidingla^ 

holding the medication and a delivery mahaim actuator knob for setting 

the dc^gegoj^e 

mechanism andla^driveimechanism cbupled^betweenithe^ictuato^^ 
25 receptacle to administer thetset dosage of the tmedi^ the^ actuatdr^dbic^ 

the delivery mechanism triggers the drive mechanism to administer the medication 

hdd in-;the: receptacle..:. ... f..v:^^.v. i- :-v-i.-. < -^r-iv^'rc?-::^^ t^r^-^l ■- 

41. A device according to claim 39, further including a display device coupled to 
30 the processor to display the value equal to the dosage and the characteristics 

determined by the processor. 



m 
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42, A device according to claim 41, further including a clock circuit coupled to the 
processor for determining a time, wherein the tinrte is stored in the memory device 
with the value equal to the dosage and the characteristics determined by the processor, 
and wherein the time is displayed on the display device, 

5 ■ 

43. A device according to claim 39, further including; a data port coupled to the 
processor that is used to transfer the value equal to the dosage stored in the memory 
device to an external data collection device. 

10 44. A device according to claim 38, further including a data port coupled to the 
processor that is used to transfer program instructions from an external programming 
device to the processor. 

45. A medical device comprising: 

15 a medication inhaler for administering a dosage of a medication; 
a blood characteristic monitor for analyzing a blood sample; 
a processor coupled to the medication inhaler and the blood characteristic monitor, 
wherein the processor determines a value equal to the dosage of the medication to be 
administered by the medication inhaler, and wherein the processor determines 
20 characteristics from the blood sample analyzed by the blood characteristic monitor. 

46. A device according to claim 45, further including a memory device coupled to 
the processor to store the value equal to the dosage and the characteristics determined 
by the processor, 

25 ' ■ ■ 

47. A device according to claim 46, further including a display device coupled to 
the processor to display the value equal to the dosage and the characteristics 
determined by the processor. 




device' to an extenial..data''CoUection. device.' 



10,- 504%d^ic^lacc6liaingi^^ 

^deviGe'^t^::^ii^ .. ■:.'msm^^-^'^& w^ifsb 

51. A mettiod of inaint^ and monitoring a coM^^ 
15 wtihia^p^^ 51 
detOTm^ value jpqualvfo^^^^ 

^^^'^^^^^^^^^^^^^^^i^ monitor in the m 

^^^^^^^^^^^ M 

■ ■ ^ ^ '. " ■ ' ..^^osig tii :p 

25 52. A method according to claim 51, further including the stq) Of storing the value 

equa^tdijie ^ 
■nieinriory:!de\a^ b&s mM^':^')^mm imm mi K€imM-&:'mi^9^m^ 

53, A method according to claim 52, further including the step f displaying the 
30 value equal to the dosage and the sample characteristics determined by the processor. 





55s;i ?A|me^AqdCa0cprd^ 

57. A method^xording to claim 52, furth^ including^the s^^ttf ^ 
value equal to the^ dosage in the memory device to an external data collection 

15 device. ny^^y^:k- ■sr^h ^tb- iM^M^^ ■ ^^rmt^m- :'^;^fy^m nmt-^'^h A £b . M 

58, A method accprdmg to claim 51/ further incl^ 

prograin^in^^ A. ® 

20 59. A m&dical iiyMtion device, i^hipns^ 
an iigeption^ahs^ 
adniinistennigsaii injection oj^a medkatJ^ 

a processor coupled to the actuator of the injec^dh mechami^^ 
equal to the dosage set by the actuator of the injection mechanism; and 
25 a memory; de>dcejcoupled to:?the;processQr^toSstoreSthe^ 

determined b^^ (he prpcessoiv along toijM^viously 
injected dosages for later recall. 



-if?-'' 
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60, A device according to claim 59, further including a receptacle capable of 
holding the medication, wherein the injection mechanism further includes a drive 
mechanism coupled between the actuator and the receptacle to inject the set dosage of 
the medication, and wherein the actuator of the injection mechanism triggers the drive 
5 mechanism to administer the injection of the medication held in the receptacle. 

61 • A device according to claim 59, further including a display device coupled to 
the processor to display the value equal to the dosage determined by the processor. 

10 62. A device according to claim 61, further including a clock circuit coupled to the 
processor for determining a time, wherein the time is stored in the memory device 
with the value equal to the dosage determined by the processor, and wherein the time 
is displayed on the display device. 

15 63, A device according to claim 62, wherein the clock circuit further includes 
means to determine a date. 

64. A device according to claim 62, wherein the clock circuit further includes 
means to provide an alarm indication at a predetermined time. 

20 

65. A device according to claim 59, further including a data port coupled to the 
processor that is used to transfer the value equal to the dosage stored in the memory 
device to an external data collection device. 

25 66. A device according to claim 65, wherein the data port is used to transfer 
program instructions from an external programming device to the microprocessor. 



-47 



67. A jK^itaiflc^^^^ 



an uyecdcm miethj^ 
administeTingi:^^^ 
wneran the ii^e^^ nv^KMis#:f^^ 

the actuator Md the recOTtacle to iiy&te thePset' dosage 6f|t^ and wherein 

the actuator of the injection mechanism triggen^^e^ny^^ 



injection of the medication held in the receptacle; 

a processor coupled to the actuator of the injection mechaiiiism to de^mime jtJvalue 
10 equal to the dossige set by the actuator of the injection mechanism; {^^ . 

a diq)lay device poupled to the processor to display the value equal to the dosage 
determinedMby the processor; f \ 

a memory dibyic^ coupled to the processor to store the value equal to the dosage 
deternuned by th^ processor; and 
15 a clock drcm^^^^^^^ the processor for determining a time, wherein the time is 

stored in the nieimpp device with the value equal to the dosage determined by the 
processor time is displayed on the displa^^ 

' r "^68r^ A devjofScM daim (57; Merein thS cloclT^^ furtiier includes 

5^4:meam^s to detern^^ H'-r^ 11-^^:^^^/^ ^^^^'"^^-f ''^W^fr^iz^^' i 



I 69. A device siccording to claim 67, wherein the clock circuit further includes 
imeans to provide an alarm indication at a predetentnined time. 



■A 



25 70^ A deviqefacconlin^ ^?:irther tiv the 

processor that is used to li:ansfer the valiie equal to^ t^ 
device to an external data collection device. 



30 



71. A device according to claim 67, wherein the data port is used to transfer 
program instructions from an external programming device to the microprocessor. 
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